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@> Apparatus for making self-piercing nuts, 

(57) An apparatus makes self-piercing nuts from 
blanks {11} each having a cylindrical pilot por- 
tion (13) which has a raw unopened and un- 
threaded bore (12) and an end surface serving 
as a punch. The pilot portion surrounded by a 
rim (14) extending along a periphery a nut body, 
and an annular groove (15) is present between 
the pilot (13) and the rim. The apparatus has a 
punching die which has a boring punch (33) 
and a first cylindrical insert (35) fitted on the 
punch serving to open the bore (12). The boring 
punch has at its basal portion a tapered annular 
wall (34), and the cylindrical insert (35) having at 
its end surface an annular tug (36) capable of 
fitting in the annular groove. The tapered wali 
(34) radially expands an end of the pilot portion, 
so that its peripheral wall is forcibly slanted in a 
radial direction and an annular edge (13a) of the 
peripheral wall is stopped by an inner periphery 
of the annular lug (36), Due to this feature, the 
apparatus can mass-produce the self-piercing 
nut of an accurate dimension which can 
smoothly punch an opening trough a meia! 
plate, and an invariable and sufficient clinching 
force is ensured to the self-piercing nut. 
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The present invention relates to an apparatus for 
making self-piercing nuts which each can pierce a 
metal plate to punch an opening therethrough, where- 
in a peripheral edge portion thereof is deformed to fit 
in a groove of the nut thus secured to the metal plate. 5 

A variety of the self-piercing nuts, taking place of 
the weldable nuts or the clinch nuts, are widely used 
for example in manufacture of automobile vehicles 
which have many parts screwed wfth bolts to metal 
plates. Any self-piercing nut must withstand a torque 10 
not to rotate along with the bolts, and must clinch 
strongly to resist evulsion from the metal plate. Re- 
cently, self-piercing nuts of novel and high stress 
types have been demanded to meeta requirement for 
a higher fastening force. 15 

Generally, each self-piercing nuts has a cylindri- 
cal pilot portion having a female thread as well as an 
end surface serving as a punch. The pilot portion 
formed centrally of a nut body is surrounded by a rim 
extending along a periphery of the nut body and pro- 20 
truding therefrom in the same direction as the pilot 
portion, Therefore, an annular groove is provided be - 
t ween th e pilot portion and the rim. In one ofthe high 
stresstype , the nut body is of a tetragonal or hex a- 
goTiaTih ape^so that the annular groove has a non-cir- 25 
"ctflar cohTTguration to improve the torque resistance. 
In an other high stress type, at least one ofthe rim an d 
ffTe peripheral wall of pilot portion facing the rim is 
slantej jrelative to the axis of the nut body. The annu- 
lar groove defined by such a slanted member or be- so 
j^*- tween the slanted members has a width increasing 
from its opening towards its bottom, thus dovetailed 
in cross section to improve its clinching property. 

Fig. 5 illustrates a self-piercing nut 1 of the high 
stress type secured to a metal plate 10, This self- 35 
piercing nut 1 comprises a pilot portion 3 which has a 
threaded bore 2 formed centrally of a nut body. A rim 
4 extending along a periphery ofthe nut body and pro- 
truding therefrom surrounds the pilot portion, and an 
annular groove 5 is provided between the rim and the 40 
pilot portion. Both the side surfacesg and 7 of p ilot 
portion 3 and rim 4 are sian^lreJa^j3feJ:o.the_.axis of 

tailed in cross s ection. In use of this self- piercing nut, 
a caulking die ^cooperates with an end su rface of the 45 
pilot portion 3 to punch an opening through the metal 
plate 10. A peripheral edge portion 10a of the punch- 
ed opening will be deformed and forced to fit in the an- 
nular groove 5 of the nut 1 thus secured to the metal 
plate 10. so 

As seen in Figure 5, an outer circular edge 3a of 
the pilot portion 3 (is an upper circular edge of one of 
the peripheral walls 6 which face one another to de- 
fine the annular groove 5, and) does serve as a cut- 
ting blade which cooperates with a caulking die 8 to 55 
punch the opening through the metal plate 10. The di- 
ameter of the outer circular edge 3a, that is an in- 
ner diameter of the annular groove 5, must be highly 



accurate in dimension. The other peripheral wall 7 de- 
fining the annular groove has an inner circular edge 
7a. This edge 7a exerts a linching force to a peripheral 
edge portion 10a ofthe opening formed through the 
metal plate 10, after said edge portion 10a is de- 
formed and forced by the caulking die 8 into the an- 
nular groove 5. The diameter D 2 of said inner circular 
edge 7a, that is an outer diameter of the annular 
groove 5, also must be highly precise in dimension for 
invariable and reliable clinching force- 
According to the invention there is provided an 
apparatus for making self-piercing nuts from blanks 
therefor which each have a cylindrical pilot portion 
having blind bores coaxial with and separated by a 
blind bottom from each other and having an end sur- 
face serving as a punch, with the pilot portion as one 
of peripheral walls formed centrally of a nut body be- 
ing thereby surrounded by a rim as another peripheral 
wall extending along a periphery of the nut body and 
protruding therefrom in the same direction as the pilot 
portion so as to provide an annular groove between 
the pilot portion and the rim, the apparatus compris- 
ing: 

a punching die which has a boring punch and 
a first cylindrical insert fitted thereon; 

the boring punch serving to remove the bottom 
so as to cause the blind bores to communicate with 
each other; 

the boring punch further having at its basal 
portion a first tapered annular wail; 

the first cylindrical insert having at Its end sur- 
face an annular lug capable of fitting in the annular 
groove, so that when the tapered annular wall of the 
boring punch radially expands an end ofthe pilot por- 
tion, a peripheral wall thereof defining the annular 
groove is forcibly slanted centrif ugafly and an outer 
circular edge of said peripheral wall is stopped by an 
inner periphery of the annular lug protruding from the 
cylindrical insert. 

Such an apparatus, designed to mass-produce 
high quality self-piercing nuts, can form each self- 
piercing nut to have protruding peripheral walls facing 
one another to define an annular groove of a dove- 
tailed cross section. The apparatus causes either of 
or both the peripheral walls to be slanted at an accu- 
rate angle relative to the nut's axis. The pilot portion 
which the apparatus forms as one of the peripheral 
walls of each nut has to be shaped such that an open- 
ing can smoothly be punched through a metal plate. 
An invariable and sufficient clinching force is ensured 
for the punched opening. 

The apparatus may comprise a further punching 
die which has a second die having a cavity for receiv- 
ing a blank for the self- piercing nut, and further has a 
second cylindrical insert disposed in a bottom region 
ofthe cavity. The second die has in its inner region a 
second tapered annular wall so that the rim is forcibly 
slanted centrtpe tally. A second annular lug is formed 
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at an end surface of the second cylindrical insert so 
that an inner circular edge of said rim is stopped by 
an outer periphery of the second annular lug when the 
annular groove is caused to become dovetailed in 
cross section. 

In operation of the apparatus, the tapered annu- 
lar wall of the boring punch will radially expand the pi- 
lot portion's end of the blank for nut. The peripheral 
wall of said pilot portion will thus be forced into a slant- 
ed position relative to the axis of the self-piercing nut 
until the outer circular edge of said peripheral wall 
bears against the inner periphery of the first cylindri- 
cal insert's annular lug, in the case wherein the appa- 
ratus comprises the second cylindrical insert having 
the second annular lug, its outer periphery will bear 
against the inner circular edge of the rim, when the 
second tapered annularwall in the second die's cavity 
causes the rim to be slanted towards the axis. Thus, 
the pilot portion and the rim are finished to be of an 
accurate dimension. 

The invention is diagrammatically illustrated by 
way of example in the accompanying drawings, in 
which:- 

Fig, 1 is a cross section of a blankfor self-piercing 
nut, which blank is being formed and will be sub- 
jected to a subsequent process carried out using 
an apparatus that is provided herein; 
Fig. 2 is a cross section of the blank being press- 
ed in the apparatus provided in one mode of the 
invention, wherein a pilot portion of the blank is 
expanded radially; 

Fig. 3 is also a cross section of the blank having 
a rim that is being bent in the apparatus provided 
in another mode of the invention; 
Fig. 4 is a perspective view of the finished self- 
piercing nut; and 

Fig, 5 illustrates the nut which has pierced and is 
affixed to a metal plate. 

Now, some embodiments of the present inven- 
tion will be described referring to the drawings. 

Fig. 1 shows the preliminary step of forming a 
blank 11 for a self-piercing nut which will be finished 
using an apparatus of the present invention. At this 
step, a raw piece which is not shown but has been ur> 
dergdnT sl oTnes^ps will be pla cedjnjcivity 22 of a 
preliminary die 21 . A preliminary^ punch "23^mcTa 
knock-out pin 24 will be driven towards each other to 
press opposite sides of the raw piece so that blind 
bores 12a and 12b are produced. The blind bores 
which will be threaded later are still separated by a 
bottom at this step. Simultaneously with the forming 
of said blind bores, a sleeve punch 25 fitted on the 
knock-out pin 24 will be pressed to one end surface 
of the blank. An annular lug 26 protruding from the 
pressing end of said sleeve punch will thus produce 
a cylindrical pilot portion 13 centrally of a nut body. 
This pilot portion surrounding the blind bore 12a has 
an end surface, which later in use will function as a 



punch capable of piercing a metal plate, As a result 'of" 
such a pressing by the sleeve punch 25, a rim 14 Is 
formed at the same time as the pilot portion 1 3. This 
rim 14 protrudes from and coaxialfy with the nut 

5 body's periphery so as to surround the pilot portion, 
whereby the blank 11 has an annular groove 15 de- 
fined between the pilot portion 13 and the rim 14. An 
annular end surface of the rim 14 is retracted a dis- 
tance from that of the pilot portion. 

10 Fig. 2 shows an apparatus provided by the pres- 

ent invention. This apparatus comprises a punching 
die used to expand an end of the pilot portion 13 ra- 
dially and outwardly. A peripheral wall 16 defining the 
annular groove 15 will thus be slanted relative to the 

15 nut's axis so that the annular groove 15 becomes 
dovetailed. In detail, a first stationary die 31 has a 
cavity 32 to allow a boring punch 33 to advance cen- 
trally of this cavity. The boring punch 33 has at its 
basal region a tapered annular wall 34. A first cytin- 

20 drical insert 35 fitted on the boring punch 33 has an 
end surface from which an annular lug 36 protrudes 
to surround the tapered annular wall 34. The first cyl- 
indrical insert 35 is held stationary in place in a holder 
37. 

25 A pressing punch 38 will be driven to press the 

blank 1 1 for nut placed in the cavity 32 of the first sta- 
tionary die 31. The boring punch 33 will thus remove 
the bottom partitioning the blind bores 12a and 12b 
from each other, so as to open through the blank a 

30 penetrating but unthreaded rough bore 12, with the 
annular lug 36 remaining in the annular groove 15. 
Subsequently, the tapered annularwall 34 will radial- 
ly expand the end of the pilot portion 13, so that an 
outer peripheral wall 16 thereof is slanted with respect 

35 to the axis, thereby rendering the annular groove 15 
dovetailed in cross section. An outer circular edge 
13a of the pilot portion 13 { viz. an outer circular edge 
of said peripheral wall 16 ) will be stopped by an inner 
periphery of the annular lug 36, when said pilot por- 

40 tion is expanded. Therefore, the pilot portion 13 is 
protected from an excessive deformation which 
would undesirably vary its outer diameter ( viz. an in- 
ner diameter of annular groove 15 ). 

Fig. 3 shows the apparatus provided by the pres- 

45 ent invention, in another mode thereof. This appara- 
tus comprises in this mode a further punching die op- 
erable to slant the rim 14 towards the axis of the ex- 
panded pilot portion 13. The annular groove 15 will 
thus be rendered fully dovetailed to have a width in- 

so creasing towards its bottom. In detail, the further 
punching die comprises a second stationary die 41 
having in its inner region of cavity 42 a second ta- 
pered annularwall 43, the latter 43 forcing the rim 14 
towards the axis. A second cylindrical insert 45 fitted 

55 on a knock-out pin 44 and place in a bottom region of 
the cavity 42 has a second annular lug 46. This an- 
nular lug 46 facing the tapered wall 43 is separated 
therefrom a distance, and the cylindrical insert 45 is 
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stands still in the second stationary die 41. 

A second pressing punch 47 is operative to press 
towards the insert 45 the blank 11 for the self-piercing 
nut held in the cavity 42. With the second annular lug 
46 fitted in the annular groove 15, the tapered annular s 
wali 43 will force the rim 14 toward the axis, so that 
the rim's inner peripheral wall 17 is slanted with re- 
spect to the axis, thereby rendering the annular 
groove 15 fully dovetailed in cross section. An inner 
circular edge 1 7a of the peripheral wait 1 7 will be stop- 1 o 
ped by an outer periphery of the annular lug 46, when 
the rim is deformed. Therefore, the rim 14 Is protected 
from an excessive deformation so as to ensure an ac- 
curate outer diameter of annular groove 15, 

A female thread wiii finally be tapped in the raw 15 
bore 12 of each blank 11 so that the self-piercing nut 
1 is finished as shown in Fig. 4. 

Both the peripheral wafts 16 and 17 are slanted 
to provide a fully dovetailed annular groove 15 in the 
described embodiment However, only one of them 16 20 
and 17 may be slanted to produce a semi-dovetailed 
annular groove 15 also having its width increasing to- 
wards its bottom. 

In summary, the apparatus provide herein com- 
prises at least one annular lugs which stop the pilot 25 
portion's outer circular edge and/or the rim's inner cir- 
cular edge when the pilot portion surrounded by the 
rim to define the annular groove and/or the rim are de- 
formed to become slanted with respect to the nut's 
axis. The pilot portion and the annular groove which so 
are thus finished precisely are effective to permit the 
self-piercing nut to smoothly punch an opening trough 
a metal piate, and an invariable and sufficient clinch- 
ing force is ensured to the self- piercing nut. 



Claims 

1. An apparatus for making self-piercing nuts from 

blanks therefor which each have a cylindrical pilot 40 
portion having blind bores coaxial with and sepa- 
rated by a blind bottom from each other and hav- 
ing an end surface serving as a punch, with the 
pilot portion as one of peripheral walls formed 
centrally of a nut body being thereby surrounded 45 
by a rim as another peripheral wall extending 
along a periphery of the nut body and protruding 
therefrom in the same direction as the pilot por- 
tion so as to provide an annular groove between 
the pilot portion and the rim, the apparatus com- so 
prising; 

a punching die which has a boring punch 
and a first cylindrical insert fitted thereon; 

the boring punch serving to remove the 
bottom so as to cause the blind bores to commu- 55 
nicate with each other; 

the boring punch further having at its bas- 
al portion a first tapered annular wall; 



the first cylindrical insert having at its end 
surface an annular lug capable of fitting in the an- 
nular groove, so that when the tapered annular 
wall of the boring punch radially expands an end 
of the pilot portion, a peripheral wall thereof de- 
fining the annular groove is forcibly slanted cen- 
trifugally and an outer circular edge of said per- 
ipheral wall is stopped by an inner periphery of 
the annular lug protruding from the cylindrical in- 
sert. 

2. An apparatus for making self-piercing nuts from 
blanks therefor which each have a cylindrical pilot 
portion having blind bores coaxial with and sepa- 
rated by a blind bottom from each other and hav- 
ing an end surface serving as a punch, with the 
pilot portion as one of peripheral walls formed 
centrally of a nut body being thereby surrounded 
by a rim as another peripheral wall extending 
along a periphery of the nut body and protruding 
therefrom in the same direction as the pilot por- 
tion so as to provide an annular groove between 
the pilot portion and the rim, the apparatus com- 
prising: 

a further punching die which has a second 
stationary die having a cavity for receiving the 
blank; 

the further punching die having a second 
cylindrical insert disposed in a bottom region of 
the cavity; 

the second stationary die having in its in- 
ner region a second tapered annular wall so that 
the rim is forcibly slanted centripetalty; and 

a second annular lug formed at an end sur- 
face of the second cylindrical insert so that an In- 
ner circular edge of said rim is stopped by an out- 
er periphery of the second annular lug when the 
annular groove is caused to become dovetailed in 
cross section. 

3, An apparatus for making self-piercing nuts, the 
apparatus comprising the punching die as de- 
fined in claim 1 as well as the further punching 
die as defined in claim 2, 
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32 47 555 

5 

vergiert. Die Locherflache 5 ist so ausgcbildct, daB sie 
als tocher bzw, Stanze gegen ein MetaUblech wirkt, urn 
eine Offnung durchzustoOen. An jeder Ecke ist erne 
Sttzfliche 9 vorgesehen. wetehe das Metallbiecb 12 ab- 
stutzl wie aus Fig. 7 ersichtiich ist. Die Siizflache 9 s 
besitzt eine Wand 10, die zur Umiangsflache 4 weist. 
jedoch in einem Abstand von dieser angeordnet ist. Die 
Wand 10 ist so ausgebildet, daO sie ein Drehcn der Mut- 
ter 1 verhinderi, nachdem die Mutter 1 am MeLatibJech 
befestigt ist. Der verbleibende Abschmtt der oberen io 
Fiache der Mutter 1 mit AusschtuB der SUzflache 9 und 
des puhrungsabschnhts 3 bildet eine Aussparung 6. wel^ 
che einen ausgebogenen Abschniti des Metaublechs 12 
aufmmmt. Die Aussparung 6 ist bei 7 offen. so daB sie 
sich in die Seiten 8 fortsetzt. fede Wand 10 der Suzfla- is 
chen 9 erstreckt sich senkrceht zur diagonalcn Achse 
der Mutter 1 und besitzt cm Paar von Schultern 13 am 
Schnittpunkt mit den Seiten 8 der Mutter I, Die Locher- 
n&rhr 5 des Fyhrunpsabschnins 3 stent leicht uber die 
SUzflachen 9 hervorTwie deutlich aus F i g. 3 ersichtiich iu 

ist. i r 

Urn das Metallblcch 12 an der Mutter 1 zu befesugen 
1st wie aus den F i g. 6 bis 9 hervorgeht das Meiatiblcch 
12 zwischen der Locherflache 5 der Mutter 1 und einer 
nicht dargesteihen SchSagform angeordnet und dann 25 
wird die Schlagrorm in Eingriff mit dem Blech 12 herun- 
terbewegt, wobei im Verlauf dieser Abwartsbewegung 
durch die Locherflache 5 der Mutter t cine Offnung 
erzeugt wird. Ein Abschniti S2a des Blechs 12 urn die 
gelochte Offnung wird geschmicdei und in die Ausspa^ w 
rung 6 verformt. Das Blech 12 wird auf den Sitzflachen 9 
abgestutzt. Der Abschniti 12a des Blechs 12 erstrccki 
sich in die Tiefe des Schnitts der Umfangsflache 4 und 
der oberen Fiache der Mutter L wodurch erreieht wird. 
daS ein Randabschnitt 126 des verformten Metallblechs 35 
langs der Urnfangsseite 4 anliegt. wie aus F i g. 7 crsichl- . 
lich ist Dies steilt die Verbindung zwischen der Mutter 1 
und dem Blech 12 sichen Ein gebogener Abschniti 12c 
des verformten Metalts wird in Kontak! mit den Wan- 
den 10 der Sitzflachen 9 gebracht wodurch verhinderi 
wird, daB die Mutter 1 sich bezugltch des Blechs 12 
drehen kann oder umgekehn. Ferner wird ein weiterer 
Abschniti 12o* des verformten Metatis durch die Ausspa- 
rung 6 extrudieri, wie aus den F i g. 8 und 9 hcrvorgeht: 
In vorteilhafter Weise werden die cxlrudieruen Ab~ 45 
schniue \7d miueis der Schultern 13 der Sitzflachen 9 
gehahen. wodurch die Sperrwirkung. we!che cine relati- 
ve Drehung der Mutter oder des Blechs verhinderi. 
noch verstarkt wird, Auf diese Wetse wird die Mutter 1 
fest am Blech 12 gehalien, ohne daB eine relative Dre- 50 
hung zwischen MiT.ser oder Blech moglich ist 
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